[Abstract] It has recently been reported that tomato fruit chromoplasts can synthesize ATP de novo using an ATP synthase complex harboring an atypical  -subunit which is also present in a variety of plant species. However many aspects related with the biochemical processes underlying this process remain largely unknown. Here we describe detailed protocols for the isolation of tomato fruit chromoplasts and the determination of ATP levels (end-point measurements) and ATP synthesis rates (kinetic measurements) in these organelles using bioluminescent luciferin/luciferase based assays.
6. Add two volumes of ice-cold buffer A.
7. Homogenize with three pulses of 1 sec each at low speed.
Filter the homogenate through 8 layers of gauze and then through 2 layers of Miracloth.
Transfer the flow through to two polypropylene centrifuge tubes of 250 ml. Keep samples on ice.
9. Centrifuge at 200 x g for 2 min at 4 °C.
10. Carefully transfer the supernatant to new polypropylene centrifuge tubes of 250 ml.
11. Centrifuge at 5,000 x g for 10 min at 4 °C.
12. Discard the supernatant and gently resuspend the pellets in 25 ml of ice-cold buffer B.
13. Centrifuge at 5,000 x g for 10 min at 4 °C.
14. Gently resuspend the chromoplast pellet in 4 ml of ice-cold buffer B using a 1 ml micropipette (cut the tip to increase its diameter for not harming the chromoplasts).
15. In advance, prepare the sucrose differential density blocks in two 35 ml SW28 ultracentrifuge tubes by carefully loading the corresponding sucrose solutions in the following order (from bottom to top): 8 ml of 50% sucrose solution, 8 ml of 40% sucrose solution, 8 ml of 30% sucrose solution and 8 ml of 15% sucrose solution. Keep at 4 °C.
16. Carefully load 2 ml of the resuspended chromoplast sample on top of the 15 % sucrose solution.
17. Centrifuge at 50,000 x g for 60 min at 4 °C in a SW28 rotor (mild brake).
18. Carefully remove the tubes from the buckets and hold them using an extension clamp.
19. Carefully harvest the chromoplasts present in the 30-40% interface using a Pasteur pipette and transfer into a prechilled 30 ml centrifuge tube.
20. Add one volume of ice-cold buffer B and centrifuge at 5,000 x g for 10 min at 4 °C. C. Measurement of ATP synthesis rates (kinetics measurements)
1. Reconstitute the "ENLITEN ® rLuciferase/Luciferin Reagent" following the instructions provided by the supplier. The reagent has to be stored at -20 °C in 2 ml aliquots for no more than two weeks. 
